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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 27-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Van Duuren et al. (U.S. 2005/0218445) in view of Joo et al. (U.S. 6,204,122). 

Regarding claim 27, Van Duuren et al. teaches a method of making a non- 
volatile memory array, comprising a plurality of floating gates (14 in Fig. 10) and forming 
a plurality of control gates (18 in Fig. 10; paragraph 0039 specifies that the elements are 
plural) extending in a first direction and overlying the plurality of floating gates; forming 
insulating elements along sides of the plurality of floating gates that extend in the first 
direction (22 in Fig. 5; paragraph 0051), the insulating elements extending above lower 
surfaces of the plurality of control gates (Fig. 5); and forming conductive sidewall 
portions overlying insulating elements (24 in Fig. 10), the conductive portions in contact 
with control gates, but insulated from floating gates by the insulating elements (Fig. 9; 
paragraph 0061). 

Van Duuren et al. does not expressly teach forming a plurality of strings of 
memory cells having strings of floating gates extending in a direction perpendicular to 
the direction of the plurality of control gates. 
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However, Joo et al. teaches that a conventional EEPROM (column 1, lines 13- 
67) comprises strings of memory cells having strings of floating gates (P2 in Fig. 2B) 
and perpendicular control gates (P3 in Fig. 2B — for orientation, compare Figs. 1 A and 3 
of the instant application to Joo et al.'s Figs. 2B and 1B, respectively). 

Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to use the method taught by Van Duuren et al., and further form 
the device to be a string of memory cells having strings of floating gates extending in a 
direction perpendicular to the direction of the plurality of control gates, since Joo et al. 
teaches that this is a conventional form for a function EEPROM. 

Regarding claim 28, Van Duuren et al. and Joo et al. together teach the method 
of claim 27. Van Duurren et al. further teaches that the insulating elements are first 
formed to extend along the sides of the plurality of the floating gates and along sides of 
the plurality of control gates and are subsequently etched to provide a contact area to 
the control gates (paragraph 0050). 

Regarding claim 29, Van Duuren et al. and Joo et al. together teach the method 
of claim 27. Van Duuren et al. further teaches, subsequent to the forming the conductive 
sidewall portions, implanting source and drain regions (20 in Fig. 8; paragraph 0048). 

Regarding claim 30, Van Duuren et al. and Joo et al. together teach the method 
of claim 29. Van Duuren et al. further teaches forming protective spacers on sides of the 
conductive sidewall portions (32 in Fig. 8), and wherein the implanting is in a region 
defined by the protective spacers (Fig. 8 shows the boundary of implant region 20 
corresponding to the boundary of spacer 32). 
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Response to Arguments 

Applicant's arguments with respect to claims 27-30 have been considered but are 
moot in view of the new ground(s) of rejection. 

Regarding claims 27-30, Applicant argues (p. 10, paragraphs 5 and 6) that Van 
Duuren et al. does not teach a plurality of strings of memory cells. Although Van Duuren 
et al. does not expressly teach this property of their invention, the device layout recited 
in claim 27 is not novel, as detailed above in the rejection. 

Allowable Subject Matter 

Claims 1-5, 8-18, 20-26, 31, and 33-36 are allowed. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

Claims 1-5, 8, 9, and 22-26 allowed for reasons given in the Office action dated 
6/20/2005, namely that prior art does not teach or suggest, in combination with the other 
claimed limitations, wordlines that extend between floating gates into shallow trench 
isolation areas, thereby isolating adjacent floating gates, or T-shaped floating gates 
flanked by wordlines that are electrically coupled to isolating members between 
adjacent floating gates. Lee et al. (U.S. 2002/0028541) teaches T-shaped floating gates 
flanked by wordlines (Fig. 51), but the wordlines are not electrically coupled to the 
sidewall spacers between adjacent floating gates (a layer of dielectric separates the 
wordlines from the sidewall spacer, which itself is insulating). Furthermore, Lee et al. 
teaches a wordline that extends between floating gates, but into the source/drain 
regions, not into shallow trench isolation regions. 
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Prior art also does not teach or suggest shielding floating gates from adjacent 
floating gates that are diagonally or horizontally adjacent to the selected floating gate. 

Finally, prior art does not teach or suggest forming a second set of parallel 
trenches in an oxide layer deposited within a first set of trenches and then forming 
wordlines that extend between adjacent floating gates into the second set of trenches. 

Regarding claims 10-18, 35, and 36, prior art does not teach or suggest, in 
combination with the other claimed limitations, that the non-volatile storage device is a 
NAND flash memory. Van Duuren et al., the closest prior art of record, teaches a non- 
volatile floating gate semiconductor memory device, but does not teach that the device 
is a NAND flash memory. 

Regarding claims 20 and 21, prior art does not teach or suggest, in combination 
with the other claimed limitations, that the means for reading the floating gates extends 
within means within the substrate for isolating adjacent floating gates. 

Regarding claims 31 and 33-34, prior art does not teach or suggest, in 
combination with the other claimed limitations, a T-shaped floating gate. Van Duuren et 
al. does not teach floating gates with T-shaped cross sections, and there is no 
motivation to combine this reference with other relevant prior art. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 



Application/Control Number: 10/680,665 Page 6 

Art Unit: 2813 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Heather A. Doty, whose telephone number is 571-272- 
8429. The examiner can normally be reached on M-F, 8:30 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr., can be reached at 571-272-1702. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
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Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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